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Intergovernmental Cooperation: Air Pollution From an U.S.
Perspective
Dennis A. Leaf*
INTRODUCTION
The United States and Canada have a long tradition of close political,
economic and environmental relations. In the environmental area, the
two countries have worked together on improving water quality under
the Boundary Waters Treaty of 1909 and the Great Lakes Water Quality
Agreement. The close relationship between our two countries does not
mean we have not had significant disagreements on some issues. The
environmental issue that dominated our bilateral agenda throughout the
1980's was acid rain, an air pollution issue that generated much contro-
versy between the U.S. and Canada. Significant progress has been made
over the past two years radically altering the acid rain issue between the
U.S. and Canada in a positive way. In particular, two events stand out:
1) the signing into law of the Clean Air Act Amendments of 1990, which
include a strong acid rain control program; and 2) the signing of the
U.S.-Canada Air Quality Agreement in March of 1991. By the end of
this century, both countries will have achieved significant reductions in
emissions of chemicals that cause acid rain, and the Air Quality Agree-
ment will provide them with a practical and flexible framework for deal-
ing with shared air pollution problems. This paper will provide an
overview of the acid rain control provisions of the U.S. Clean Air Act
and the U.S.-Canada Air Quality Agreement.
Acid rain has a rich history as a scientific, economic, legal, political
and international issue. Hundreds of millions of dollars have been spent
researching the causes and effects of acidic deposition. Many countries
have embarked on acid rain control programs that have or will entail the
expenditure of billions of dollars. Numerous court cases in the United
States have been litigated as various groups (including environmental or-
ganizations, states and the Province of Ontario) sought to force the U.S.
government to take regulatory action on acid rain under the Clean Air
Act as it existed prior to the 1990 Amendments. The political dimension
of the problem had domestic as well as international aspects. In the
United States, there were spirited debates between different regions and
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states over the need for and the size of the appropriate legislative re-
sponse to the problem. On the international front, acid rain dominated
the U.S.-Canada bilateral environmental agenda for over a decade.
Throughout the 1980's, administration policy was to support re-
search into the causes and effects of acidic deposition, and to support
deployment of new technologies that would allow the U.S. to both con-
tinue the use of high sulfur coal as an energy source and reduce pollution
at the same time. Scientific research was carried out under the auspices
of the NAtional Acid Precipitation Assessment Program ("NAPAP").
NAPAP's work is documented in twenty-seven state of the science and
technology reports and an Integrated Assessment. Technology deploy-
ment was organized under the Clean Coal Technology Program, led by
the U.S. Department of Energy. Technologies supported under the pro-
gram are expected to become increasingly available over the next ten to
fifteen years. NAPAP spent over $500 million on research and analysis
over a ten year period, while the technology program was a $5 billion
effort over five years (the funding was split between the public and pri-
vate sectors).
THE CLEAN AIR ACT AMENDMENTS OF 1990: ACID RAIN CONTROL
U.S. policy on acid rain underwent a dramatic shift in early 1989.
In February of that year, within a few weeks of assuming office, President
Bush announced to Congress his intention to amend the existing Clean
Air Act (last amended in 1977), and to include acid rain control as part
of his legislative proposal. In his first visit outside the country as Presi-
dent, he announced in Ottawa the United States' commitment to negoti-
ating an air quality agreement with Canada. Such an agreement,
containing specific targets and time tables for reducing acid rain, was a
long-standing goal of Canadian foreign policy. The legislative package
that the President submitted to Congress in the summer of 1989 con-
tained provisions that dealt with, among other things, acid rain, ozone
non-attainment and air toxics. These various provisions of the law af-
fected many key sectors of the economy, including electric utilities,
automobiles, oil and gas, and chemical manufacturing. The law was de-
bated for over a year and ultimately supported by an overwhelming ma-
jority of both Houses of Congress. The President signed the Clean Air
Act Amendments of 1990 into law during a White House ceremony on
November 15, 1990.
The primary purpose of the acid rain program is to improve the
environment by achieving a ten million ton reduction in annual emissions
of sulfur dioxide. In achieving these reductions, the President and Con-
gress agreed to the use of an innovative market-based system designed to
minimize compliance costs and maximize economic efficiency and
growth. Energy conservation and pollution prevention are also impor-
tant program goals.
Vol. 18:245 1992
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The ten million ton annual reduction in U.S. sulfur dioxide emis-
sions represents a forty percent decrease in national sulfur dioxide emis-
sions compared to 1980. The reductions will be achieved in two phases.
The first begins in 1995, and affects over 250 individual units (individual
boilers) at 110 primarily eastern electric power plants. Phase I units are
generally the "dirtiest" plants in terms of high emissions of sulfur dioxide
resulting from the burning of high-sulfur coal in the production of elec-
tricity. Phase II begins in the year 2000, and will affect over 2500 units
that use coal, gas or oil in the production of electricity. The two-phase
approach, in addition to numerous special provisions contained in the
Clean Air Act, is designed to decrease the potential of economic shocks
to the electric power generating industry and society as a whole. The
phased-in approach also allows more time for the deployment of new
technologies in the electric power generation industry. The acid rain
provisions of the Clean Air Act also call for a two million ton reduction
in annual emissions of nitrogen oxides, to be achieved in conjunction
with other sections of the Act.
When fully implemented, the acid rain provisions of the Clean Air
Act mandate that electric utilities emit no more than 8.95 million tons of
sulfur dioxide per year, which represents a cut of fifty percent in these
emissions from this sector compared to 1980 levels. This capping of
emissions is an important feature of the law, as it ensures that emissions
reductions will be maintained over time, thereby safeguarding environ-
mental improvements resulting from the reduced emissions.
The Environmental Protection Agency is responsible for implement-
ing the acid rain control program. There are four major "core rules"
involved in the implementation program. They are the allowance sys-
tem, permits, continuous emissions monitoring and excess emissions.
Each of these will be discussed briefly below.
The allowance system embodies the market-based principles that are
designed to reduce compliance costs. It is the most innovative feature of
the Clean Air Act, and it has engendered a tremendous amount of inter-
est on the part of other nations (both from an acid rain control perspec-
tive as well as from the perspective of global warming). One allowance
permits its holder to emit one ton of sulfur dioxide during or after a given
year. Utilities will be allocated a specific number of allowances per year.
Phase I allocations were spelled out in the Clean Air Act itself, while
Phase II allocations will be promulgated by EPA based on statutory cri-
teria. A typical Phase I plant currently emits 50,000 tons of sulfur diox-
ide per year. In Phase I, it would be allocated 25,000 allowances. In
Phase II, it would be allocated 12,000 allowances. Accounting of af-
fected sources emissions by the government will take place at the end of
each year. Each source must hold allowances at least equal to its emis-
sions. The allowances can be either the original ones allocated to the
source or ones that are bought from other sources. Allowances can be
bought, sold, traded and banked. Firms may not exceed their health-
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based or other emission limits (e.g., prevention of significant deteriora-
tion) even if they buy additional allowances.
The allowance system is expected to reduce compliance costs with
the acid rain control provisions of the Clean Air Act by about twenty
percent, compared to a traditional command-and-control approach
which would mandate the use of certain technology. The costs of the
acid rain control program have been estimated at approximately $1 bil-
lion a year in Phase I and $3-4 billion in Phase II, so the potential cost
savings are significant (hundreds of millions of dollars per year). The law
allows for a great deal of flexibility on the part of individual sources on
how to meet the emission limits. In contrast to earlier Clean Air Act
requirements, there are no mandatory technology requirements. In the
case of sulfur dioxide emissions from electric utilities, the lack of forced
technology requirements means that there is no "forced scrubbing" (the
use of flue gas desulfurization units). Compliance options include scrub-
bing, switching to low-sulfur coal, buying allowances to cover emissions
and pursuit of energy conservation options.
Operating permits must be obtained by all units subject to control
under the acid rain control program. In Phase I, these permits will be
issued by the federal Environmental Protection Agency. In Phase II, the
permits will be issued by states. These permits will contain pertinent
plant and unit information, emission limits for the plant and a compli-
ance plan indicating how the emission limits will be met.
Continuous emission monitors ("CEMs") are an integral part of the
acid rain control program. CEMs are measuring devices that will be
used at affected units to quantify the amount of sulfur dioxide and nitro-
gen oxides emitted. All affected units will have to install these devices
between 1993 and 1995. CEMs will be used to assure that the reduction
goals are met and that we have the best information on what emissions
are. Data from CEMs will be compared against the allocations of indi-
vidual units in the settling up process at the end of the year.
The excess emissions rule will come into play when a source exceeds
its allocated emissions. For example, if a source is allocated 10,000 al-
lowances, but emits 12,000 tons of sulfur dioxide, it would have to either
purchase additional allowances or face excess emissions penalties. The
penalty would be $2000 per excess ton; in our example, the fine would be
2000 excess tons multiplied by $2000 per ton, or $4 million. In addition,
the excess emissions would have to be offset in the following year; i.e. the
allocation in the next year would be 10,000 minus 2,000, or 8,000. Thus,
there are strong incentives to comply with the emission limits set forth
under the acid rain control program. In practice, we do not expect many
firms to face excess emissions penalties, because we expect the cost of
allowances on the open market to be less than $500 each. It would be
much cheaper to buy the allowances on the market place than to pay the
fine.
Most of the rules implementing the acid rain control program will
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be finalized during 1992 and early 1993. The Environmental Protection
Agency has the responsibility for implementing the acid rain control pro-
gram and will work with other federal agencies to monitor the environ-
mental effectiveness of the control program over time. The government
will also conduct ongoing assessments of the costs and benefits associated
with acid rain and other air pollution controls.
THE U.S.-CANADA AIR QUALrrY AGREEMENT
The inclusion of acid rain control in an amended Clean Air Act
cleared the way for the United States to negotiate an air quality agree-
ment with Canada. Canada had long promoted the idea of an agreement
between the two countries that would contain specific targets aid timeta-
bles for reducing sulfur dioxide emissions associated with acid rain; both
countries had controlled sulfur dioxide emissions based on a concern for
public health. While many people characterize the 1991 U.S.-Canada
Air Quality Agreement as an "acid rain accord", it is in fact a broader
agreement capable of incorporating any number of bilateral/regional air
pollution problems (though not the "global" problems such as climate
change and stratospheric ozone depletion, which are discussed and dealt
with in international fora).
The U.S.-Canada Air Quality Agreement was signed by President
Bush and Prime Minister Mulroney on March 13, 1991. The Agreement
covers both broad and specific issues in the sixteen articles of the main
body and the two annexes. The articles of the main Agreement cover
things such as general and specific objectives; assessment, notification
and mitigation; the establishment of a bilateral Air Quality Committee;
and procedures for consultations and referrals, and settlement of dis-
putes. Annex 1 contains details of specific programs for reducing emis-
sions of sulfur dioxide and nitrogen oxides, as well as related provisions
on visibility, prevention of significant deterioration and compliance mon-
itoring. Annex 2 covers scientific and technical activities and economic
research.
The signing of the Agreement went a long way toward ending the
debate between the countries regarding acid rain, opening the way for
progress on other issues. At the same time, it formalized the relationship
on air quality issues, giving the countries an official forum and formal
mechanisms for discussing them. By incorporating the acid rain control
programs of both countries, the Agreement acknowledges the impor-
tance of environmental degradation connected to air pollution (many
current and former environmental agreements were based on a concern
for public health).
The U.S.-Canada Air Quality Agreement can be characterized as a
"win-win" situation for both countries. Canada got a commitment from
the United States in an international agreement to specific targets and
timetables for reducing acid rain by cutting emissions of sulfur dioxide.
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The United States, on the other hand, got commitments from Canada to
extend the eastern Canada cap on sulfur dioxide emissions to include the
entire country by the year 2000, and to examine and/or set up programs
regarding visibility, prevention of significant deterioration and continu-
ous emissions monitoring. Both countries also acknowledged the role of
nitrogen oxides in the acid rain problem.
The first year under the Agreement has been devoted to the estab-
lishment of institutions and the development of the first progress report.
The U.S.-Canada Air Quality Committee was established in 1991; it is
composed of nine members from each government. The Committee es-
tablished two subcommittees to help it implement the Agreement. One
subcommittee deals with issues related to control program implementa-
tion, while the other subcommittee deals with scientific and technical co-
operation. In the latter area, the two countries have benefitted from a
variety of working relationships between scientists from both countries
over a long period of time.
The Committee and its two subcommittees met in the fall of 1991, to
establish terms of reference for their work and to plan for the production
of the first progress report under the Agreement. The two countries
worked closely together to produce the report, which was released on
June 17, 1992.
The first progress report under the Air Quality Agreement deals
with progress in implementation of control programs in the two coun-
tries, as well as summary information on a variety of scientific and tech-
nical activities related to air pollution in general and acid rain in
particular (e.g., deposition monitoring, atmospheric modelling, surface
waters, soils and forests). The next progress report is due out in 1994;
others will follow every two years.
CONCLUSION
The United States and Canada have a long tradition of close cooper-
ation on political, economic and environmental matters. Formal coop-
eration on regional air quality problems was lacking, in large part due to
disagreements over acid rain control during the 1980's. Two events from
the past two years have dramatically altered the situation in a positive
manner. The acid rain control provisions of the Clean Air Act Amend-
ments of 1990 in the United States paved the way for negotiating and
signing the U.S.-Canada Air Quality Agreement in 1991. The Agree-
ment provides the two countries with a practical and flexible instrument
to deal with shared problems associated with transboundary air
pollution.
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